Membrane Ig cross-linking regulates phosphatidylinositol 3-kinase in B lymphocytes.
Cross-linking of the B cell AgR results in activation of mature B cells and tolerization of immature B cells. The initial signaling events stimulated by membrane immunoglobulin (mIg) cross-linking are tyrosine phosphorylation of a number of proteins. Among the targets of mIg-induced tyrosine phosphorylation are the tyrosine kinases encoded by the lyn, blk, fyn, and syk genes, the mIg-associated proteins MB-1 and Ig-beta, phospholipase C-gamma 1 and -gamma 2, as well as many unidentified proteins. In this report we show that mIg cross-linking also regulates phosphatidylinositol 3-kinase (PtdIns 3-kinase), an enzyme that phosphorylates inositol phospholipids and plays a key role in mediating the effects of tyrosine kinases on growth control in fibroblasts. Cross-linking mIg on B lymphocytes greatly increased the amount of PtdIns 3-kinase activity which could be immunoprecipitated with anti-phosphotyrosine (anti-tyr(P) antibodies. This response was observed after mIg cross-linking in mIgM- and mIgG-bearing B cell lines and after cross-linking either mIgM or mIgD in murine splenic B cells. Thus, regulation of PtdIns 3-kinase is a common feature of signaling by several different isotypes of mIg. This response was rapid and peaked 2 to 3 min after the addition of anti-Ig antibodies. The anti-Ig-stimulated increase in PtdIns 3-kinase activity associated with anti-Tyr(P) immunoprecipitates could reflect increased tyrosine phosphorylation of PtdIns 3-kinase, increased activity of the enzyme, or both. In favor of the first possibility, the tyrosine kinase inhibitor herbimycin A blocked the increase in ant-Tyr(P)-immunoprecipitated PtdIns 3-kinase activity as well as the anti-Ig-induced tyrosine phosphorylation. Moreover, this response was not secondary to phospholipase C activation but rather seemed to be a direct consequence of mIg-induced tyrosine phosphorylation. Activation of the phosphoinositide pathway by a transfected M1 muscarinic acetylcholine receptor expressed in WEHI-231 B lymphoma cells did not increase the amount of PtdIns 3-kinase activity which could be precipitated with anti-Tyr(P) antibodies. Similarly, inhibition of the phosphoinositide pathway did not abrogate the ability of mIg cross-linking to stimulate this response. Thus, mIg-induced tyrosine phosphorylation regulates PtdIns 3-kinase, an important mediator of growth control in fibroblasts and potentially an important regulatory component in B cells as well.